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ABSTRACT 

A 1994 meeting to discuss, current stresses on the 
university research system brought together faculty and 
administrators from 13 research institutions, federal 
research-sponsoring agencies * members of Congress, and interested 
professional association and philanthropic foundation 
representatives. Participants acknowledged that the system of 
academic research in the United State is increasingly troubled and 
suggested the reason is that the compact between the federal 
government and research universities articulated half a century ago 
by Vannevar Bush has eroded. From a once-elite dialogue between a 
limited number of scientists and government policy makers, the 
research enterprise has moved into a period of broader popular 
scrutiny and heightened expectations, and the public and its elected 
officials feel that they have a stake in the academic process. These 
changes suggest a need for fundamental policy changes. Discussion at 
the conference focused on six major policy issues: (1) creating and 
communicating priorities in research and education; (2) balancing 
research and education activities; (3) facilitating 

multi-disciplinary research and education; (4) identifying patterns 
of institutional support for research; (5) restoring a sense of 
community on campus; and (6) developing relationships with new 
partners in research. The report includes summaries of the 
discussions of each of these issues and suggestions for action and 
change. (JB) 
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The purpose of this report is to contribute to discussions of the choices facing the U.S. academic 
enterprise as we approach the twenty-first century. The views expressed in this report are those of 
the study participants and do not represent official policy statements of the National Science Board or 
of the Government-University-Industry Research Roundtable and its sponsoring organizations, the 
National Academy of Sciences, the National Academy of Engineering, and the Institute of Medicine. 



c4 

rs 

ERLC 



GOVERNMENT-UNIVERSITY-INDUSTRY 
RESEARCH ROUNDTABLE 



2ici Constitution Avenue, N.W, 
Washington, D.C. 20418 



U.». OtPAKTHINT Or I OUCATION 
Omce c* Educational Research and improvement 

EDUCATIONAL RESOURCES INFORMATION 
/ CENTER (ERIC) 

QJPrfia document haa been reproduced at 
received from the person or organization 
originating a 

□ Minor changes have been made to improve 
reproduction Quality 

• Rotnta of view or opinions steted in this docu- 
ment do not necessarily represent official 
OCRI pc* it ton or policy 



BEST COPY AVAILABLE 



COCHAIKMEN'S STATEMENT 

The U.S. system of academic research and graduate 
education has set world standards for excellence and 
achievement. It has drawn a growing number of students 
from other countries and turned out successive genera- 
tions of highly trained graduates. It has produced an 
outpouring of discoveries and new knowledge that have 
enriched our understanding and appreciation of the 
universe; aided our attack on environmental, health, 
and social concerns; and 



in the nation's colleges and universities. The demography 
of the student population is changing, and the ability of 
many students to pay tuition has decreased as the costs of 
education have gone up. Federal and state support of 
higher education is increasingly constrained, requiring in- 
stitutions to pursue bold new approaches to obtaining 
funding. The public is demanding more accountability 
for its investment in teaching and research, and adminis- 
trative and regulatory requirements have exploded in ar- 
eas of cost accounting, cost sharing, conflict of interest, 
intellectual property rights, and employment and pro- 
curement procedures. 



launched entirely new 
industries. 

Today many changes 
are occurring in our insti- 
tutions of higher educa- 
tion and research, as an 
array of new opportunities 
and collaborative research 
arrangements emerge, as 
the focus of federal atten- 
tion shifts from defense to 
domestic needs, and as in- 
ternational cooperation 
and competition intensify. 
During the past two de- 
cades, the university sys- 
tem has grown and prolif- 
erated. More institutions 
have aspired to become 
research universities. Tra- 
ditional fields of research 
have generated new disci- 
plines and spheres of 
knowledge. Groups and 

centers have increased in number, relative to individual 
research projects, and the allegiance of researchers has 
shifted increasingly from their home campuses to outside 
sponsors and to disciplinary and professional organiza- 
tions. Research is less tightly bound to graduate educa- 
tion than it once was, and in some instances, it has be- 
come a separate enterprise staffed by non-tenure track 
employees. 

Concurrent with these changes in the university re- 
search enterprise, many other aspects of the academic sys- 
tem are undergoing revision of purpose, organization, 
and financial support, and an increasingly diverse array of 
constituents is demanding satisfaction for their investment 



As 



Educational experiments often take place on a single 
campus. They are rarely studied or evaluated by 
other colleges or universities that stand to profit from 
knowing about them. Inter-institutional cooperation in 
educational experimentation ought to become more 
common. It is possible for a group of institutions to 
plan specific educational reforms jointly, to try out 
variants of these on individual campuses, to monitor 
these experiments, and to learn from them. These 
experiments would then be the common concern of all 
the institutions involved. Each would have invested 
funds and manpower resources. Each would have an 
interest in incorporating into its own programs the 
results achieved. 

Thesis 84 

From "The Assembly on University Goals and Governance, 99 
Daedalus, 104(1), Winter 1975 (reprinted in Daedalus, 
122(4), Fall 1993). 



a result of these 
many changes, indi- 
vidual institutions and 
their faculties are being 
asked to do more: to re- 
spond to the vocational 
needs of a work force 
that requires ever more 
advanced skills; to ac- 
commodate the needs 
and expectations of an 
increasingly diverse fac- 
ulty and student popula- 
tion; to emphasize re- 
search of clear economic 
relevance to the nation; 
and to collaborate with 
industry while ensuring 
the objectivity and the 
integrity of research. 
Not surprisingly, the 
proliferation of new de- 
mands and changing ex- 
pectations have provoked 
a host of financial and administrative stresses that are felt at 
every level of the academic system. The study described 
in this report attempts to identify the most potent sources 
of stress and dissatisfaction within campus communities, 
and to suggest potential remedies that institutions and 
federal agencies that sponsor research nught pursue. 

Our major conclusion from this investigation is that 
the system of academic research in the United'States is 
becoming increasingly troubled, as evidenced by the un- 
happiness of the research community, on the one hand, 
and of politicians, policy makers, and the broader com- 
munity of citizens, on the other. Academic researchers 
express frustration about the impediments to research and 



teaching, and about the mixed messages coming from 
their federal patrons and a once-appreciative public. Fed- 
eral officials, in turn, suggest that the stress experienced 
by university scientists results from rapid and radical 
changes occurring in society, more broadly, and that the 
solution may require fundamental changes in the way 
colleges and universities do business. 

The heart of the many problems facing the academic 
system, we believe, is that different constituencies with 
stakes in the enterprise have diversified and drifted apart 
in purpose, without adequate means for communicating 
.ind for resolving their differences. A variety of symp- 
toms suggests trouble in the nation's system of academic 
research: 

• a lack of appreciation by the public generally of 
the role of academic research wi f hin the mission of the 
university; 

• a lack of communication between those who do 
academic research and those who support them, both at 
the federal level and within their home institutions; 

• a loss of institutional integrity, as academic re- 
search and those who perform it become increasingly 
removed from the other missions of the university; 

• a growing divergence between the demands im- 
posed by changing life-styles, opportunities, and modes 
of research, and the demands of the academic community 
on new faculty researchers; and 

• an erosion of the sense of partnership between the 
federal government and research universities. 

Results of this drift and discord include a weakening 
of public support for university research and increasing 
confusion regarding public expectations of faculty inves- 
tigators. Additionally, the failure of communication be- 
tween those at all levels of the research system — between 
individual investigators and campus administrators, be- 
tween the practitioners and policy makers of science, and 
between these stewards of the scientific enterprise and 
the public — has led to misunderstandings and to signifi- 
cant mistrust among the primary stakeholders in the aca- 
demic enterprise. Together, these forces have contrib- 
uted to the growing burden imposed on investigators and 
administrators at colleges and universities by thi increas- 
ing array of regulatory requirements accompanying the 
award and oversight of federal research support. The loss 
of support and trust, too, has hampered consensus build- 
ing regarding the goals and objectives of a national sci- 
ence policy. 



The elements necessary for an effective remedy to 
these problems are many and include the following: 

• new, broadly based strategic thinking and plan- 
ning within federal agencies and at research universities, 
and communication of the results of those efforts to all 
stakeholders in the academic enterprise; 

• improved methods of forming alliances and part- 
nerships between university researchers and external or 
interdepartmental partners, and new approaches to gen- 
erating the initial investment needed to establish them; 

• modes of external support that renew the institu- 
tional strength and integrity of our research universities, 
rather than undermine them; 

• further administrative simplification within and 
among federal agencies and at research universities in or- 
der to increase the time available for researchers to par- 
ticipate in the university community; 

• greater flexibility at the departmental and institu- 
tional levels with respect to the tenure system, and greater 
incentives for mentoring and undergraduate teaching by 
senior faculty; and 

• at the national level, a new vision that integrates the 
diverging interests of the stakeholders in the academic system. 

The most basic message emanating from this investi- 
gation is that the compact between the federal govern- 
ment and the research universities articulated half a cen- 
tury ago by Vannevar Bush has eroded and that major 
changes in the academic system may be timely. From a 
once-elite dialogue between a limited number of scien- 
tists and government policy makers, the research enter- 
prise has moved into a period of broader popular scrutiny 
and heightened expectations, and the public and its 
elected officials feel that they have a stake in the aca- 
demic process. As the voices in this debate have multi- 
plied, the constituencies themselves have not coalesced 
around a common set of principles and objectives, but 
rather have drifted apart in their purposes. The need to 
reconsider the fundamental assumptions of the nation's 
science policy, therefore, and to identify the role of col- 
leges and universities within a coherent vision of the sci- 
entific enterprise, has become urgent. Faced with in- 
creasing indications that major aspects of the university 
research system are ripe for reconstruction, we believe it 
is in the interest of all members of the academic commu- 
nity to take the lead and to speed this period of reform. 

Richard F. Celeste 
Roland W. Schmitt 
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PROJECT REPORT 

Here is the reality, plain and simple. Our ivory tower is under 
siege. People are questioning our mission and questioning who 
we are. They claim we cost too much, spend carelessly, teach 
poorly, plan myopically, and when we are questioned, we act 
defensively. 

Thomas H. Kcan 
President, Drew University 

The U.S. system of university research and educa- 
tion has long been the standard of the world. In the 
decades since World War II, our academic system has 
been preeminent both in its scope and its depth, and 
unmatched in the quality of its output and the creativity 
and productivity of its personnel. At the same time, the 
system has expanded gready to meet a growing demand, 
as postsecondary education has become essential to suc- 
cess in the work force. 

Today, this remarkable system is troubled. Despite 
its success, and the rapid growth in support of research 
during the 1980s, members of the academic community 
are experiencing significant stress and dissatisfaction. A 
number of earlier studies have dramatized this fact, illu- 
minating certain broad, systemic trends affecting the aca- 
demic enterprise and offering potential responses to the 
growing discontent within the university community. 1 
These studies have approached the subject from a na- 
tional and system-wide perspective. The project de- 
scribed in this report complements these earlier, national 
studies by focusing attention at the level of the individual 
institution. 

In the spring of 1993, the National Science Board 
(NSB) and the Government-University-Industry Re- 
search Roundtable (the Research Roundtable) invited a 
number of academic institutions to participate in an ex- 
amination of the stresses on research and education at 
colleges and universities. At the heart of the study was a 
simple question: Why has the level of stress and dissatis- 
faction on academic research campuses intensified dra- 



1 A set of reports describing these problems and their etiology 
served as the starting point for discussions at each of the campuses 
that participated in the present inquiry. Those reports include 
several by the Govemmcnt-University-lndustry Research Round- 
table (1989, 1992). one by the President's Council of Advisors on 
Science and Technology (1992). and one by the Federal Coordi- 
nating Council on Science. Engineering, and Technology (1992). 
The Bibliography to this report includes a complete listing of the 
seven publications distributed to all academic participants in this 
project. 



matically during a period of real growth in financial sup- 
port? In order to gain answers to this apparent enigma, 
this investigation used a campus-based, bottom-up ap- 
proach, soliciting insights from faculty and administrators 
at 13 academic institutions. 2 The participating institu- 
tions were selected to represent a range of research- 
intensive colleges and universities, including institutions 
of varying size, geographical location, public or private 
control, historically black campuses, and liberal arts col- 
leges with strong science and engineering programs. 

In the first phase of the study, faculty members and 
administrators met on their respective campuses to dis- 
cuss how academic institutions with significant research 
activity and research-sponsoring agencies should respond 
to the most troubling issues facing the academic research 
and education enterprise. The second phase of the project 
was a two-day conference in Washington entided "The 
Stresses on Research and Education at Colleges and Uni- 
versities: Institutional and Sponsoring Agency Re- 
sponses." This national summary meeting capped the 
ten-month inquiry and provided an opportunity for aca- 
demic participants to exchange views with representa- 
tives of federal agencies, state governments. Congress, and 
other interested parties. 

The national symposium held in Washington was 
cochaired by Richard Celeste, chairman of the Research 
Roundtable, and Roland Schmitt, past member and 
chairman of the NSB and president emeritus of 
Rensselaer Polytechnic Institute. More than 100 indi- 
viduals participated in the conference, representing a 
cross-section of university and sponsoring agency admin- 
istrators, working scientists and engineers from colleges 
and universities, representatives of professional societies 
and philanthropic foundations, federal and state officials, 
and congressional staff. 3 On the first day, representatives 
of the academic institutions forged consensus on a spe- 
cific set of stresses and related options for remedial action. 
On the second day of the meeting, federal officials had an 
opportunity to respond to the recommendations of the 
universities and to articulate their concerns about the re- 
search and educational endeavors of American colleges 
and universities. 

In his introductory comments at the meeting with 
university representatives. Chairman Celeste challenged 



2 The 13 institutions that participated in this project are identi- 
fied at the end of this report. 

3 The agenda of the conference is reproduced at the end of this 
report. 



the group to work to renew the partnership that has ex- 
isted between the nation's great academic institutions and 
the federal government since the close of the Second 
World War. He urged participants to identify the most 
troubling issues confronting the academic research enter- 
prise and to propose possible responses to them. He 
instructed the participants', also, to avoid recommending 
increased funding as the primary remedy for the difficul- 
ties they identified. Celeste challenged these participants, 
instead, to devise a set of suggestions to enhance the aca- 
demic system without spending vast, new sums of money. 

In his welcoming remarks, Dr. Schmitt articulated 
the enigma of plummeting morale in the face ot increas- 
ing financial support and drew attention to major trends 
affecting the academic research system. First, there has 
been a strong shift in the relative magnitude of financial 
support tor universities from various sources, with de- 
creases in federal contributions relative to both industrial 
and institutional investments. Second, there has been 
significant growth in the number of schools participating 
in the research enterprise, creating an academic milieu 
dramatically different from the time when most research 
was conducted at a snail group of elite institutions. Ac- 
cording to Schmitt, these trends may signal a shift or a 
diversification of expectations for the academic enterprise, 
creating an uncertain system of incentives and rewards 
for those in the university community. 

Discussion during the national summary meeting re- 
vealed dissatisfaction among virtually every party to this 
enterprise, including the public, politicians, and scientists 
alike. The breadth and depth of their dissatisfaction un- 
derscore the urgency of constructing a new, shared vision 
of the role of research and education in achieving na- 
tional goals, and of clarifying the mission of universities as 
the stewards of these activities. The nature of this most 
compelling concern — the need to reassess the compact 
among the primary stakeholders in the academic enter- 
prise — is explored in the final section of this report. 

MAJOR POLICY ISSUES AND RELATED 
ACTION ITEMS 

The two days of deliberations among academic and 
federal agency participants revealed a wide array of stresses 
affecting the university community. At the final session, 
presentations by university representatives were structured 
according to six broad issue areas: (1) creating and com- 
municating priorities in research and education; (2) es- 
tablishing the proper balance between research and edu- 



cation activities; (3) facilitating multidisciplinary research 
and teaching; (4) restructuring patterns of institutional 
support for research; (5) rebuilding a sense of community 
on campus; and (6) clarifying opportunities for new part- 
nerships in research. The following sections summarize 
comments pertaining to these six issues and enumerate 
the primary responses to each that were suggested by 
participants. 

i. Creating and Communicating Priorities 
in Research and Education 

The visions and goals of the academic enterprise need 
to be expressed in strategic thinking and in strategic plan- 
ning within the federal establishment and on research 
campuses. According to participants in the national sum- 
mary meeting, consensus regarding the goals and objec- 
tives of a national science policy is lacking. 4 The lack of 
consensus has resulted in misunderstanding, misinforma- 
tion, and distrust among representatives of government, 
universities, and the public. Some participants asserted, 



As a first priority, institutions must establish a 
formal strategic planning process to adapt to the 
changes in the funding environment. 



for example, that federal agencies seem to have only spo- 
radic and poorly defined planning processes. Others 
noted that although critics of universities Tall for the in- 
stitutions to do a better job of setting priorities, the agen- 
cies themselves do not do so, spreading resources too 
thinly and changing priorities too often. Frequent shifts 
in federal programs jeopardize the large investment re- 
quired to prepare proposals and prove the feasibility of a 
research approach. Government policy makers, too, ex- 
pressed disappointment and frustration with a perceived 
lack of strategic planning on college campuses. 

To identify organizing principles and build a com- 
mon understanding of the nation's objectives for science 
and research, it will be necessary first to acknowledge the 
interests of the full array of stakeholders in this enterprise. 
These stakeholders have differing expectations of colleges 
and universities: the public, for example, may consider 

4 This concern, articulated by many participants in the national 
summary meeting, may be addressed by the imminent release of a 
white paper on science policy by the President's Office of Science 
and Technology Policy. 



There is a lack of awareness, even within 
university communities, of the extent to which 
research and education activities are interdepen- 
dent. It is often assumed that these endeavors 
are evolving into mutually exclusive activities. 



undergraduate education relevant to the workplace to be 
the most valuable service of the university, whereas poli- 
ticians may view academic institutions as tools for eco- 
nomic development. Scientists and industry leaders, too, 
have different expectations regarding the products of aca- 
demic research and student training. 

All of these stakeholders should be engaged in con- 
tinuing discussions to clarify the objectives of a national 
science policy. The participants in this project agreed 
that in order to revive a sense of partnership and trust 
among government and universities and, eventually, to 
reformulate a program for the nation's science agenda, 
new forums must be created to reconcile priorities iden- 
tified by each partner in this enterprise. This will de- 
mand more effective linkages between strategic planning 
and policy committees at the national, state, and institu- 
tional levels. It will also require better communication 
with the public, as well as with other customers of re- 
search, education, and university services, in language that 
is meaningful to each constituency. 

Optional Responses for Academic Institutions? 

• Establish a forum for strategic discussions — includ- 
ing representatives of both the faculty and the administra- 
tion — for the dual purpose of determining research pri- 
orities and improving research-related communications 
on campus. 

• Give serious and specific consideration to the rec- 
ommendation of the 1992 report of the President's Coun- 
cil of Advisers on Science and Technology that universi- 
ties eliminate or down-size some departments and spe- 
cialties, rather than sustain less than world class activities 
in every area of science and engineering. 

• Collaborate with federal agencies, industry lead- 
ers, and other stakeholders to develop a consensus re- 

5 Our brief review of each major issue cannot capture the rich- 
ness of the discussions that transpired on individual campuses and 
throughout the summary meeting. We have, therefore, collected 
highlights of the many suggestions put forth by participants. 



garding the nation's goals for research and development. 
Establish new forums to reconcile bottom-up and top- 
down priorities. 

Optional Responses for Government Agencies 

• Institute a well-understood process for setting pri- 
orities at each sponsoring agency. 

• Develop the new system of government-wide 
strategies and trade-offs implicit in the new National Sci- 
ence and Technology Council structure. Ensure that the 
activities of this council incorporate adequate input both 
from academia and from industry, and that effective 
mechanisms of communication are in place during both 
the formulation of plans and the dissemination of results. 

• Strive for a reasonable balance between stable 
funding for productive research and the initiation of 
promising new areas. Policies that govern this balance 
shoulc be articulated and understood by the academic 
research community so that its members can respond ap- 
propriately. 

Optional Joint Initiative 

• Establish an annual forum to address issues of 
policy, strategy, and priorities that are cooperatively for- 
mulated and commonly understood. 

11. Balancing Research and Education 
Activities 

Recently, critics have charged that many university 
professors spend too much time in research endeavors, 
neglecting their roles and responsibilities as teachers and 
mentors. Participants in this forum emphasized that 
graduate training cannot be separated from research ex- 
perience and that there is a clear need to communicate 
this connection more effectively to the public. There is 
also a need, however, to improve undergraduate training 
in all of the sciences. In the words of one official, "We 
have not done a good job of measuring quality in educa- 
tion, and there is a need to examine what we are trying 
to accomplish, and how well we are doing." Participants 
agreed, too, that research experience enriches and 
strengthens undergraduate education, and that integrating 
these two missions should be an objective of both aca- 
demic institutions and federal agencies. 

A number of participants asserted that our system of 
higher education has been cminendy successful, pointing 
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out that enrollments continue to climb nationwide and 
that foreign students tlock to our graduate schools. Vir- 
tually all participants agreed, however, that current re- 
ward systems on most campuses emphasize research more 
than excellence in instruction. Federal programs and 
policies, too. have contnbuted to the prevailing culture 
that draws faculty away from teaching. Federal actions 
have a system-wide effect on institutions, and too often, 
agencv actions regarding research programs have unin- 
tended and detrimental effects on other university activi- 
ties, drawing resources away from n on -research intensive 
departments or atTecting the teaching work load ot vari- 
ous elements of the university community. 

Optional Responses for Academic Institutions 

• Reaffirm academicians' roles both as researchers 
and as teaching professors through appropriate changes in 
the promotion and tenure processes. 

• Devise teaching and professional development 
programs for faculty designed to improve undergraduate 
instruction and mentoring, and implement quality im- 
provements and methods of evaluating student counsel- 
ing, communications* and the integration of teaching and 
research. 

• Encourage and support efforts to incorporate new 
information and technologies into existing counes and to 
develop new counes. 

Optional Responses for Government Agencies 

• Recognize the multiple roles of universities in so- 
ciety by clarifying expectations and by supporting rewards 
for faculty engaged in undergraduate education as well as 
in research. 

• Consider how research funding will affect under- 
graduate educational programs and the undergraduate re- 
search infrastructure. Make AREA (Academic Research 
Enhancement Award) grants at the National Institutes of 
Health (NIH) renewable, like the RUI (Research at Un- 
dergraduate Institutions) grants of the National Science 
Foundation (NSF), and develop similar programs at all 
funding agencies. 

• Continue to provide funds for undergraduate 
laboratory improvement and supplemental awards for 
training undergraduate students, particulaily those from 
underrepresentcd groups. Make work study awards avail- 
able to institutions for the purpose of involving students 
in faculty projects that arc not yet federally funded. 



• Modify the pace and schedule of the research pro- 
posal and reporting process to make each more compat- 
ible with the demands of educational programs. 

• Increase interagency efforts to improve teaching 
and to develop innovative course materials in the teach- 
ing of science. 

III. Facilitating Multidisciplinary Research 
and Education 

Many of the most compelling and significant prob- 
lems of science today are interdisciplinary in nature. Vir- 
tually all of the academic participants agreed on the value 
of multidisciplinary research for graduate education, al- 
though some questioned the wisdom of undergraduate 
multidisciplinary degree programs. Skeptics of such un- 
dergraduate programs emphasized the importance ot rig- 
orous grounding in fundamental disciplines of knowl- 
edge. 

Despite consensus that much exciting and important 
research is done at the interface of traditional disciplines 
or departments, there are many barriers to effective 
multidisciplinary research and teaching in all components 
of the system — both within federal agencies, as they offer 
research support, and within universities, whose struc- 
tures and reward systems fail to facilitate this type of col- 
laboration. There are two types of barriers to collabora- 
tion across scientific domains: those related to personal 
careen and academic culture, and those that arc adminis- 
trative in nature. Within academic institutions, for ex- 
ample, the nature of tenure and promotion discourages 
multidisciplinary work, reinforcing instead single- 
authored research and publications conducted within tra- 
ditional disciplinary boundaries. Collaborative team 
teaching, too, is discouraged by 6scal systems that pro- 
mote competition between budgetary units for 6xcd re- 
sources. At the federal level, rigid indirect cost recovery 



Interdisciplinary programs are 'orphans' within 
the fiscal bureaucracy of the university. These 
programs are at a further disadvantage since 
most of the university's planning efforts are 
based on the fiscal structure. Thus, interdisci- 
plinary programs play a less prominent role in 
the long-range planning of the university. 



rules and regulations pertaining to the carryover and allo- 
cation of costs by scientists with multiple awards impede 
collaboration with colleagues in other departments. Peer 
review panels, too, often lack the breadth of expertise to 
evaluate multidisciplinary proposals adequately. 

In order to reduce barriers to multidisciplinary re- 
search and teaching, universities could demonstrate the 
value of collaborative activities by rewarding such activi- 
ties in the promotion and tenure process, and by giving 
multidisciplinary programs identity within the fiscal and 
administrative structure of the university. Federal agen- 
cies, too, could reward multidisciplinary efforts by in- 
creasing the priority accorded to applications that feature 
them, by increasing multidisciplinary representation on 
peer review panels, and by increasing collaboration across 
agencies. 

Optional Responses for Academic Institutions 

♦ Institute financial inducements to do multi- 
disciplinary research, and remove financial penalties or 
other barriers imposed by the department and budgetary 
center structure, including current formulas for tuition 
distribution, the handling of indirect cost recovery among 
collaborator-, and the present system of recruiting gradu- 
ate students. 

♦ Initiate a dialogue with scientific societies and 
other professional groups to promote recognition for 
multidisciplinary work. 

Optional Responses for Government Agencies 

♦ Emulate the NIH mechanism that recognizes 
multidisciplinary research in training grants. 

♦ Strengthen multidisciplinary programs within 
agencies, and ensure that practice at the level of the pro- 
gram officer is consistent with expressed agency policies 
on multidisciplinary research. 

♦ Introduce greater use of preproposals in order to 
reduce some of the extra costs associated with multi- 
disciplinary research proposals. 

IV. Identifying Patterns of Institutional 
Support for Research 

Despite the absolute increase in the federal 
government's investment in university research, financial 
pressures on individual institutions and on investigators 
are growing. As the size of the academic research enter- 



prise has increased, with respect to both the number of 
researchers and the number of research universities, com- 
petition for external funding has grown. Inrreasingly, 
institutions devote their own resources to the support of 
research, the costs of which are not fully covered by ex- 
ternal sponsors. The cost sharing that results has a mea- 
surable impact on other university missions, reducing 
funds available for activities other than research. Simul- 
taneously, the costs of research continue to rise in many 
fields, as cutting-edge investigations rely increasingly on 
advanced scientific ir.strumcntation and cross-disciplinary 
teams, and as facilities become more expensive. In this 
funding environment, individual scientists and research 
teams feel growing pressure to have multiple grant pro- 
posals at some stage of development or review. 

These demands on research faculty detract from the 
time available for the conduct of research and for other 
faculty obligations, especially undergraduate teaching and 



Demands for farther institutional cost-sharing 
with federal research funding agencies have 
reached the point where they have not only 
exhausted the limited flexible resources of most 
schools, but are raising serious issues of policy 
and principle. Which of the nonfederal funds 
should we tap for further cost-sharing on 
research projects? 



mentoring. The resulting pressure is especially great on 
young investigators who struggle to establish credentials 
as researchers while meeting obligations for teaching and 
other requirements for obtaining tenure. Senior scien- 
tists, in turn, express concern that temporary disruptions 
in funding imperil valuable research capability and have 
detrimental effects on the many graduate students, 
postdoctoral fellows, and technicians who depend on their 
laboratories for financial and scholarly support. 

Virtually all of the participants in this inquiry con- 
curred that there is a need to undertake a comprehensive 
effort to standardize and streamline the grant application, 
oversight, and compliance processes across agencies. Sim- 
plifying and making uniform procedures for awarding and 
fo; overseeing research support would yield significant 
benefits in cost savings and efficiency while simulta- 
neously freeing up time and resources for other academic 
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duties. This objective is consistent with Vice President 
Gore s National Performance Review, which was de- 
signed to make government work better and cost less by 
streamlining federal procedures and bureaucracies. Sev- 
eral participants noted that the Federal Demonstration 
Project — an ongoing, collaborative effort involving more 
than 50 research universities and institutions, and 10 fed- 
eral agencies — is designed to improve the management of 
federally funded research by eliminating unnecessary 
administrative procedures and streamlining those re- 
quired to ensure accountability." Others pointed out 
chat an interagency effort involving the NSF, the NIH, 
and the Department of Defense, is now under way to 
develop common data submission forms and electronic 
applications. 

All of the participants in the national meeting urged 
that the competitive grant system, with awards based on 
merit review by peers, be preserved in any efforts to ad- 
vance administrative simplification and efficiency. Those 
representing colleges and universities also underscored the 
value of maintaining the diversity of research and educa- 
tional institutions that exists across the country, which 
include public and private schools, land grant colleges, 
historically black colleges and universities, and liberal arts 
colleges. These schools represent different student popu- 
lations and different sets of institutional priorities and pres- 
sures. For this reason, a diversity of federal programs is 
essential to support research that capitalizes on the contri- 
butions to the nation offered by these institutions. 

Optional Responses for Academic Institutions 

• Provide bridge funds to ensure continuity of 
progress in research laboratories and in related educa- 
tional programs during "off * cycles or unsuccessful re- 
newals. 

• Require only the five best papers as documenta- 
tion of research effort in the tenure process, and other- 
wise reestablish promotion and tenure policies to reflect 
an emphasis on quality rather than quantity. 

• Find new ways to support the shops and service 
centers on campuses, perhaps through the use of endowed 
funds. 



''Govemment-University-lndustry Research Roundtable, What 
is the Federal Demonstration Project? Washington, D.C.. revised 1994. 
Also see Office of the Vice President. Xational Science Foundation 
and Office of Science and Technology Policy: Accompanying Report of the 
Nationa 1 Performance Review, Washington. D.C.. September 1993. 



Optional Responses for Government Agencies 

• Expand grants to young investigators, and main- 
tain a five-year commitment for First Awards. 

• Offer relatively small (SI 0,000-20,000 per yea.) 
starter grants programs to both new and more senior 
faculty to enable them to explore new directions or 
undertake new lines of research; these should have mod- 
est application requirements and rapid review pro- 
cedures. 

• Establish a financial accreditation process that 
would reduce the administrative burden of the audit func- 
tion, for example, by allowing the government to review 
an institution's financial/research infrastructure periodi- 
cally rather than auditing individual awards. 

• Set aside some portion of research appropriations 
for "bridge'* awards (modeled after the Shannon Grants 
at the NIH) or other buffer mechanisms to ensure conti- 



The existing tenure, funding, and reward 
systems all encourage faculty to take an entre- 
preneurial approach to research, which some- 
times conflicts with * sense of community and 
shared fate. Also, tne relative lack of women 
and minority faculty contribute to a special 
sense of isolation in these groups. 



nuity of progress in research laboratories and related edu- 
cational endeavors that involve historically well funded 
programs during temporary lapses in support. 

Where appropriate, institute a streamlined pre- 
proposal or two-stage process to make preliminary judg- 
ments about the probability of funding proposals, reserv- 
ing requirements for detailed budgets, compliance forms, 
and assurances until after a decision has been made to 
fund a project. 

• Provide an academic infrastructure fund at the 
federal level from which competitive grant awards can be 
made, particularly for modernization, renovation, and 
upgrading of facilities. 

• Improve the effectiveness and efficiency of avail- 
able support through multiyear funding. 

• Reduce state regulation and reporting require- 
ments, allowing greater flexibility in the administration of 
research funds. 
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V. Restoring a Sense of Community 
on Campus 

Institutional effectiveness and the integrity of the aca- 
demic enterprise depend on shared values and on a mu- 
tual sense of priorities and mission — in other words, they 
depend on a sense of community. Discussions among 
the academic participants suggested that social change and 
the growing diversity of faculty and student populations 
require adjustments in campus policies that are some- 
times slow to be recognized. They indicated also that 
inadequate communication among various elements of 
the university, combined with an increasing orientation 
toward external research sponsors and professional orga- 
nizations, has come at the expense of campus loyalty. As 
investigators struggle to obtain support for research, many 
develop an overriding allegiance to their field of science, 
their research sponsors, and their own academic advance- 
ment. Together, these factors have undermined the sense 
of community on many campuses. According to one 
commentator, the loss of institutional loyalty and the de- 
terioration of a sense of common values and objectives 
have transformed many universities into "holding com- 
panies for entrepreneurs." 

Suggested approaches to rebuilding a feeling of com- 
munity on campus include efforts to reduce red tape, to 
foster trust, and to accommodate diverse styles of partici- 
pation in research and other campus activities. Just as 
they called on federal agencies to streamline and stan- 
dardize the administration of research awards in order to 
allow faculty more time for undergraduate teaching, so 
the university participants proposed that reducing com- 
plex regulatory and accounting requirements would make 
time for other activities, including mentoring young fac- 
ulty and nurturing the needs of an increasingly diverse 
student and faculty population. Similarly, efforts to eradi- 
cate barriers to multidisciplinary research and teaching at 
both the institutional and the federal levels would enable 
faculty members to develop more extensive ties across 



A major area of concern is the increasing 
emphasis by government and universities on 
building linkages with industry. Concomi- 
tantly, the public as well as the same govern- 
ment and universities are calling for well defined 
guidelines to prevent conflicts of interest. 



the campus. Each of these approaches would enhance 
individuals 1 feeling of ownership and inclusion in institu- 
tional affairs, and so renew a sense of community. More 
effective communication among investigators, university 
administrators, and federal agency officials also would re- 
vive a sense of trust among all of the stakeholders in the 
academic enterprise, including practitioners, patrons, and 
consumers of research and education. 

Optional Responses for Academic Institutions 

• Make mentoring of junior faculty — especially 
members of historically underrepresented groups — an im- 
portant part of the review of senior faculty; provide new 
faculty with better training in the grants process, in course 
management and teaching, in general research program 
management, and in mentoring graduate students. 

• Systematically promote meaningful exchanges be- 
tween faculty and administrators, perhaps through the 
mechanism of "town meetings 11 or retreats, to establish 
center, departmental, or university goals; increase the 
commitment of administrators to these meetings. 

• Ensure that new assistant professors — especially 
those from underrepresented groups, whose experience 
and perspectives may be in special demand — are not ex- 
posed to excessive administrative or committee responsi- 
bilities. 

• Establish policies pertaining to quality-of-life is- 
sues that affect the personal and professional well-being 
of faculty members, including family leave, child care, 
off-campus leave, and modifications of the "tenure clock" 
for young scientists who are parents. 

• Establish and communicate clearly the criteria 
used in tenure and promotion decisions, and provide 
yearly evaluations of progress toward those goals to indi- 
vidual scientists. 

Optional Responses for Government Agencies 

• Make mentoring of young faculty an expected 
component in renewal of federal funding. 

• Provide institutions with funding to distribute in 
the form of small pilot study grants, especially for young 
faculry and faculty from underrepresented populations. 

• Revise federal and state accountability require- 
ments so that they treat each unit or department as a 
community on all possible measures. 

• Provide funding to departments as a whole, when 
they have a significant number of productive faculty 
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It is unpopular in today's world to talk about 
visions and advocacy of visions. But if you 
have the vision and if you can articulate it, the 
rest of what you want will occur. In today's 
world, if you don't have it and can't articulate 
it, it will be a gradual decline, 

members, to increase the efficiency of administration and 
to bolster a sense of community through local control. 



Optional Joint Initiative 

• Streamline and standardize the administration of 
research awards in order to free faculty time for under- 
graduate teaching, for community activities, and for nur- 
turing the needs of an increasingly diverse student and 
faculty population. 

• Reduce barriers to multidisciplinary research and 
teaching at both the institutional and the federal levels, to 
facilitate faculty ties across the campus community. 

VI. Developing Relationships with New 
Partners in Research 

Emerging relationships between university scientists 
and partners in industry or in federal laboratories present 
important oppCivunities for generating new research ac- 
tivities and for sharing facilities or other resources. These 
opportunities also generate new dilemmas in accomplish- 
ing institutional objectives and in protecting academic 
values and culture. Some observers believe that an in- 
creasingly austere environment will result in a growing 
temptation for some schools to commit significant time 
and resources to the pursuit of potentially lucrative part- 
nerships with industry. Those participant in the national 
meeting who were concerned with the potential for dis- 
tortion of campus culture called on policy makers and 
federal agencies to recognize and affirm the unique role 
of universities — and of university research — in society and 
to clarify expectations pertaining to basic research and 
competitiveness. Others expressed concern about the 
tension created by expectations for greater interaction and 
collaboration across research sectors, juxtaposed with in- 
creasing public attention to potential conflicts of interest 
in federally sponsored research. Major concerns were 
expressed by academic participants about requirements in 



federal grants for partnering with industry and the inher- 
ent difficulties for the grant recipient in establishing such 
relationships. 

Despite some disagreement about the appropriate 
degree of interaction between university and industry sci- 
entists, and about the nature of federal oversight in this 
domain, there is widespread agreement that extensive 
public debate is needed to clarify national objectives and 
resolve contradictions among federal expectations for aca- 
demic partnerships with industry. Agency officials must 
work with leaders of academic institutions and of indus- 
try laboratories to establish guidelines in areas such as 
conflict of interest and intellectual property rights. More 
forums designed to enable leaders from government, uni- 
versities, and industry to meet and discuss aspects of the 
research enterprise of interest to all three sectors also 
would be valuable. Federally sponsored workshops in- 
tended to facilitate collaboration between industry and 
university scientists might be another effective mecha- 
nism for stimulating collaboration across domains. 

Optional Responses for Academic Institutions 

• Improve the processes of technology transfer from 
academia to industry and government, and create clear 
policies and procedures for managing intellectual prop- 
erty of commercial value. 

• Develop closer communication and cooperation 
with both industrial organizations and federal laborato- 
ries, as well as programs for exchanging personnel. 

Optional Responses for Government Agencies 

• Establish programs to recycle supplies or equip- 
ment from federal laboratories to universities and to share 
unique or expensive state-of-the-art equipment with uni- 
versity researchers. 



The research enterprise was once an elite 
function; today, it is a popular discussion. 
Every single elected official feels a stake in this 9 
and they are right to feel a stake in it, because 
the pubic itself has higher and higher expecta- 
tions of what science can do in the service of 
society. 
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• Establish a permanent R&D tax credit to encour- 
age greater support by industry of university research. 

• Apply federal funds freed up from the weapons 
labs to support civilian laboratories and universities, and 
create a clearinghouse on partnerships and international 
cooperation. 

• Establish a coalition of industries and universities 
patterned on the now discontinued CORETECH to com- 
municate with federal agencies about research priorities. 

Optional Joint Initiatives 

• Create new research enterprises — super affiliates 
programs — off campus to work in joint support of re- 
search, graduate teaching, and shared facilities. 

• Work cooperatively to develop an international 
science policy. 

CROSS-CUTTING CONCERNS AND 
FUNDAMENTAL CHALLENGES 

Deliberations during the national meeting and the 
many campus-based discussions that preceded it identi- 
fied an array of impediments to the effective functioning 
of academic institutions and investigators. These delib- 
erations also revealed a rich variety of actions that the 
institutions and their sponsoring agencies might under- 
take to eradicate much of the stress and frustration expe- 
rienced on university campuses. In addition, dialogue 
during the national symposium revealed an overarching 
concern about the deterioration of the basic compact that 
has united the federal government and universities since 
it was articulated originally by Vannevar Bush. A new 
compact governing the role of academic research in our 
society must be formulated, reflecting the broad changes 
that have transpired in the national and international cli- 
mate within which universities function. It must make 
clear the roles and expectations of the university system 
within a broader national science policy. 

Throughout the discussion between academic and 
federal participants at the national symposium, invited 
speakers and members of the audience alike called on 
university representatives to adapt their activities to na- 
tional objectives and to couch presentations of their re- 
search in terms of national missions. Whether their con- 
cern was research or teaching, commentators suggested 
repeatedly that the rationale for much of the public's sup- 
port of academic science and engineering has become 
tied to outcome measures pertaining to national goals. In 



the realm of research, especially, comments suggested 
waning support for pure, "curiosity-dri-'en" research. 
There was broad-based sentiment that the compact ar- 
ticulated by Vannevar Bush, which bound federal spon- 
sors to academic research recipients and which defined 
colleges and universities as the bastions of basic research 
"performed without thought of practical ends" may be 
too limited in today's world and should be reassessed. 

In the boldest statement of the need for a new com- 
pact between science and society, some senior federal 
officials argued .that academic participants failed to appre- 
ciate the deeper challenge before them, a challenge that 
goes to the very mission and to the way of doing business 
on university campuses. In her keynote address, for ex- 
ample, Under Secretary for Technology at the Depart- 
ment of Commerce Dr. Mary Good argued forcefully 
that "the status quo is not going to be maintained," and 
she urged the academic audience to "get out there with a 
vision of the future, not a justification of the past." Ac- 
cording to Good, the nation needs "some statesmanlike 



Currently, there is considerable distrust by each 
party of the other y s good faith, and doubt 
regarding the extent of constructive planning. 
Tliere is a need to recreate a sense of partner- 
ship, trust, and shared vision among govern- 
ment, universities, and industry about what we 
as a nation wish to accomplish. 



leadership ... to begin to articulate what the real, appro- 
priate role of the university is in today's society, and 
where we wish to be in the 21st century." 

In invited remarks and in spontaneous observations 
from the audience, many of those present urged universi- 
ties to address the new world in which they function. 
Several prominent participants emphasized the many 
changes occurring in the marketplace and among the con- 
sumers of university services. Reminding the audience 
that the end of the Cold War has reduced the 
government's reliance on research relevant to national 
security, Dr. M.R.C. Greenwood, Associate Director of 
the President's Office of Science and Technology Policy, 
pointed out that the focus of federal investments has 
shifted to research relevant to job creation and economic 
competitiveness. 

Simultaneous with this shift in the focus of federal 
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support has been an increase in the proportion of 
nonfederal contributions to total funding of R&D. 
Raymond Sawyer, chairman of the Ohio Board of Re- 
gents, pointed out that state governments have increased 
their support tor academic institutions, reflecting recog- 
nition of the importance of universities as economic en- 
gines. Texas State Representative Steve Ogden com- 
mented that the most persuasive appeal to state legislators 
for funding higher education is "a chamber of commerce 
type of argument"; in the context of a flat economy, he 
suggested, economic development is sometimes reduced 
to getting a new prison or building a four-year college in 
the community. Industry too, like state government, has 
become a more significant supporter of university re- 
search, with an interest in access to new talent and to 
faculty consultants. 

Concurrent with these changes in the patronage ot 
university research — and with the diversification of stake- 
holders in this enterprise — has been a "cultural shift" that 
places a premium on education and on training of rel- 
evance to the workplace. As the economy has moved 
away from traditional manufacturing industries, higher 
education has become more important to atuining well- 
paying jobs. One result of this development has been 
increasing pressure on universities to respond to the vo- 
cational needs of the student population. Several of the 
federal officials urged their university partners to move 
beyond traditional models built around the education of 
an elite class of scholars, and to acknowledge the public's 
demand that college education be a direct investment in 
future employment and earning capacity. Dr. Good, for 
example, suggested that universities are a service industry 
and cautioned the academic audience that if "the service 
that you provide over time does not satisfy the customer, 
who is the public, then the customer won't pay." 

On the first day of the national summary meeting, 
the academic participants indicated that a process for de- 
veloping and communicating the priorities for federal in- 
vestment in research is lacking. They asserted that the 
planning procedures of the sponsoring agencies were 
poorly advertised, vitiating the institutions 1 ability to in- 
fluence policy and funding decisions. On the second 
day. it became apparent that many of the federal officials 
responsible for making those decisions were unaware, too, 
of efforts by various institutions to accommodate particu- 
lar federal appeals. To the surprise of all. there were 
indications throughout the day of more responsiveness 
on both sides of the research partnership than many ob- 
servers assume, with growing coordination at the federal 



level and substantial openness to innovation among the 
university community. 

To remedy this deficit of understanding and coordi- 
nation, new mechanisms must be devised to ensure con- 
tinuing communication among all stakeholders in the aca- 
demic enterprise. Such communication will be essential 
to restore trust and a sense of partnership among all those 
interested in the success of our university system. Un- 
derscoring the urgent need for such communication, Dr. 
Neal Lane, Director of the National Science Foundation, 
espoused the value of a continuing colloquia, or some 
national forum, where representatives of federal and state 
governments, universities, industry, and other sectors 
could gather to discuss issues of mutual interest. Adding 
to the chorus in support of more clear and complete 
communication, Chairman Celeste called on both gov- 
ernment agencies and universities to make explicit the 
many expectations that have remained implicit, including 
the assumptions and criteria each invokes concerning 
funding priorities and expectations about the contribu- 
tions of university research to national goals. 

NEXT STEPS 

This project generated valuable experience and in- 
sights on a number of key issues of concern to both uni- 
versities and external sponsors, especially the federal gov- 
ernment. These issues include strategic planning, com- 
munication, balance between research and education, in- 
terdisciplinary science and engineering, the challenge of 
rebuilding a sense of community on campus, and the role 
of external partners and sponsors in the university envi- 
ronment. Within each of these areas, a number of pos- 
sible, specific actions were identified for both govern- 
ment and universities. 

To achieve maximum value from the insights ac- 
quired through this project, some additional activities 
need to be considered. 

• First, the cosponsors of this project will explore 
the feasibility and the means for encouraging continua- 



It is an extraordinarily exciting time. The 
issue is what role the United States is going to 
play in the next century. It is that straight- 
forward. 



tion and expansion of campus-based dialogues on stresses 
and remedies. Indications from the university partici- 
pants in this project were that such discussions, involving 
members of both faculty and administration, had been 
beneficial and should be encouraged p. additional sites. 

• Second, there is need for ?. national forum that 
would bring together university and government repre- 
sentatives on a regular basis to review activities and 
progress on specific policies, programs, and strategies. 
The NSB and the Research Roundtable will explore op- 
portunities to accomplish this objective. 

• Third, pilot projects addressing one or more of 
the issues raised in this inquiry could be supported by 
appropriate funding agencies, in response to competitive 
proposals. 

The insights gained through the campus discussions 
and the national symposium suggest that universities have 
both the opportunity and the capability to improve from 
within. Academic cultures and systems are slow to 
change. The directions suggested here, however, not 
only are needed, but also reinforce the fundamental aca- 
demic values of collegiality, innovation, and integration 
of teaching and research. Many universities will find it 
helpful to approach these challenges not only through 
activities based on their own campuses, but through alli- 
ances with other institutions. 

The insights garnered here suggest also that the fed- 
eral government needs to assess its relationship with uni- 
versities, articulating emerging requirements of a dramati- 
cally altered environment for higher education and re- 
search. As this country evaluates its science and technol- 
ogy policies at the cusp of two eras, there is an opportu- 
nity to define new terms for federal support of academic 



research and to influence new terms for state and indus- 
trial support of the same. By establishing new channels 
of communication on issues of policy and strategy, the 
federal government can tap into and synthesize the expe- 
riences and ideas of our great university system. Through 
the process of recasting its partnership with universities, 
and by establishing the basis for periodic reassessment and 
renewal of this agreement, the federal government can 
reaffirm its role as a catalyst for synergy between national 
needs 2nd objectives and the scientific enterprise entrusted 
to our colleges and universities. 
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(Celeste, moderator) 

12:00 Break for Lunch 

Plenary Session 

1:00 • Opening Remarks 
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